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Dynamic and Thermal Effects 


CORRELATION OF FRACTURE PROPERTIES 


The practice of fracture control involves a number of specification and procurement 
decisions affecting the material’s toughness. Since specifications, codes, and fabri¬ 
cation techniques frequently change it is necessary to assure the most reliable and 
current information. 

The transition characteristics for a low-strength steel shown in Fig. 15.1 were 
derived from the appropriate measured values of DT energy. In a similar fashion 
the transition temperature curve can be obtained from the CVN tests. These tests 
are still popular in industry during the process of evaluation and certification of 
the candidate steels despite the findings [258] that the two approaches can give 
different results along the energy and temperature axes. The primary intent in 
developing the DT tests is to assure a more sensitive fracture resistance criterion 
for the elastic-plastic regimes over a broad range of materials. 

The use of the various tests and parameters has led to the development of 
certain correlation techniques. For instance, in the case of a high-strength steel 
casing, found in oil field explorations, the correlation along the energy axis between 
the CVN and DT data was of the type 


(CVN) = 0.12(DT) + 15 (15.1) 

The discrepancy along the temperature axis for the casing material, using the CVN 
and DT techniques, was in this case on the order of 60°F in such a manner as to 
make the CVN results less conservative. Similarly, when dealing with the conven¬ 
tional bridge and other steels in the range of 35 to 65 ksi, the shift of the DT energy 
curve was toward the higher temperature. The corresponding formula suggested 
by Barsom [259] is 


T s = 215 - 1.55 y 


(15.2) 


In this expression T s is given in °F and the yield strength at room temperature is 
inserted in ksi. The formula should be good for the yield strength values between 
36 and 140 ksi. 

There is ample evidence [260] that CVN energy increases with the tensile 
strength of steels for a number of fabricated products such as plates, forgings, and 
welded parts. The general form of correlation between the appropriate K lC and 
CVN parameters is of the type given by Eq. (14.3). This consideration, together 
with the available empirical relations between fracture mechanics properties and 
the transition temperature test energy, has led to the following useful correlation: 



(15.3) 


Here K 1C is given in ksi (in.) 1 / 2 , S y is the 0.2% yield strength in ksi, and CVN de¬ 
fines the Charpy V-notch energy in ft-lb. Several other mathematical relationships 
are available for this purpose in the open literature [260]. 



